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Abstract

This thesis investigates the design of a wideband dual polarised, scanning line feed for a
cylindrical reflector radio interferometer. Feed clements used in current cylindrical radio
telescopes have a narrow bandwidih and operate with a single polarisation. The
development of a wideband dual polarised line feed facilitates new scientific capability
for cylindrical reflector radio telescopes through polarimetric imaging, increased
observing frequency range and improved continuum survey sensitivity.

The new line feed described in this thesis is for the Molonglo Observatory Synthesis
Telescope (MOST), which is a cylindrical reflector radio felescope that currently
measures continuum radiation with a single polarisation at 843 MHz. The scientific
capability of the MOST will be extended through the implementation of the Square
Kilometre Array Molonglo Prototype (SKAMP) project. A key technology for SKAMP
is the design of a new line feed. From an evaluation of state-of-the-art array element
technology, it was determined that a wideband dual polarised dipole suited the
performance and engineering requirements at the frequency range of operation (300-
1400 MHz). A three-band line feed configuration was proposed to cover the entire
frequency range, with each band covering a 1.7:1 bandwidth.

The frequency range selected for the initial design is 700-1100 MHz. The prototype
design produces high polarisation purity and symmetric transverse plane radiation as the
feed is scanned. One disadvantage is unequal transverse plane pafterns for the two
polarisations. However, a method of compensation was implemented. A low cost, low
loss, integrated wideband matching network/balun and a novel feeding technique were
developed to produce dual linear polarisation for the feed element. For telescope
operations, an 8-clement line feed was prototyped and tested for radiation patterns across
the 700—1100 MHz frequency and 0°-45° scan angle range. Measured cross-polar levels
in the scan element pattern remained below -22 dB from the main beam for both
polarisations across the scan range. A comprehensive analysis of the feed performance

was carried out for parameters including the antenna efficiency and spillover temperature.

Testing of the feed design will be undertaken at the telescope and implementation on the
entire telescope will demonstrate a world first in polarimetric imaging using a cylindrical
reflector radio telescope.
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